Services (CMS)/Premier Hospital Quality Incentive Demonstration (HQID) project aims to improve clinical performance through a pay-for-performance program. We conducted this study to identify the key organizational factors associated with higher performance.
INTRODUCTION
In recent years, the nationwide debate on how hospitals can improve quality of care has grown in intensity. Subsequently, the emerging concept of rewarding healthcare providers based on meeting performance measures for quality rather than on the volume of services provided, also known as pay-forperformance (P4P), has been widely discussed. In 2003, the Centers for Medicare & Medicare Services (CMS) and Premier Inc. launched the Hospital Quality Incentive Demonstration (HQID) project to determine if financial incentives improved performance. Hospitals were identified as high-performing and low-performing through the use of a composite quality score, a mixture of process and outcome measures, and decile placements associated with five clinical conditions: acute myocardial infarction (AMI), coronary artery bypass graft (CABG) surgery, heart failure (HF), community-acquired pneumonia (PN), and hip and knee replacement (THR/TKR). 1 Participating hospitals in the top decile for a given clinical focus area were rewarded an additional 2% bonus, and those in the second decile were awarded a 1% bonus, on their Medicare payments for patients in that clinical area during each of the first three years of the project. Recent literature on the benefits of pay-for-performance has been mixed. Internal studies by Premier have demonstrated that the composite quality scores increased for all clinical conditions studied during the first two years of the program. 2, 3 A recent study examined the benefits of pay-for-performance in improving hospital adherence to ten quality measures shared by the Hospital Quality Alliance and the HQID, for three clinical conditions (acute myocardial infarction, heart failure, and pneumonia) and found modest improvement. 4 Comparing payfor-performance hospitals with public reporting-only hospitals, the pay-for-performance hospitals demonstrated improvement (2.6%-4.1%) in most individual measures of quality and in all three composite measures. 4 A subsequent study found that payfor-performance was not associated with a significant improvement in quality of care or outcomes for AMI alone among hospitals participating in a voluntary quality improvement (QI)
Electronic supplementary material The online version of this article (doi:10.1007/s11606-009-0997-6) contains supplementary material, which is available to authorized users. initiative. 5 However, these studies did not focus on the factors associated with improved performance. Earlier literature has demonstrated that several factors are associated with hospital performance and adherence to quality indicators, including hospital characteristics, such as being an academic center 6 ; QI interventions, including the use of order sets [7] [8] [9] [10] [11] and CPOE [12] [13] [14] [15] ; data feedback 10, [16] [17] [18] [19] ; and physician leadership 7, [19] [20] [21] [22] [23] . Organizational support 24 and culture [25] [26] [27] also have lead to overall quality improvements. There has been an increasing focus on the use of P4P programs by both public and private sectors to stimulate improvements in medical quality and cost efficiency in the United States 28 .
We conducted this study to identify the key factors associated with higher performance among hospitals participating in the HQID pay-for-performance program.
METHODS

Study Design and Participants
We conducted an investigator-blinded cohort study of hospitals that participated in the CMS/Premier HQID project. Premier identified hospitals as high-performing or lowperforming through the use of a composite quality score and decile placements. The overall composite scores were based on aggregation of process and outcome quality measures across five disease conditions or procedures: AMI, HF, CABG surgery, PN, and THR/TKR. Of note, decile placements used for payments to hospitals participating in the HQID project were condition-specific, not aggregate-based.
Premier For illustrative purposes, a sample O-CQS computation is presented in Appendix 1 (available online). Next, Premier identified those hospitals reporting data for at least three conditions or procedures, and placed these hospitals into deciles based on the O-CQS. Hospitals that were in the top 2 deciles were categorized as "top performing" and those that were in the bottom 2 deciles were categorized as "bottom performing." Only these hospitals were eligible for the study. Premier provided a simple list of names and contact information of hospitals eligible for the study, without any indication of the hospitals' performance status, to the investigators at Zynx Health. Although Zynx investigators did not have initial access to nor searched for the performance scores of these hospitals, performances of hospitals in the top half in each clinical focus area were publicly available on the CMS and Premier web sites.
Data Collection
Structured Telephone Interview. The structured telephone interview was developed using the domains identified by Bradley et al. 7 for eliciting data on quality improvement efforts. Some of the survey questions were modified with the goal of determining the roles of specific factors within these domains for improving adherence to quality measures for various disease conditions and procedures. Respondents were asked to focus on QI activities during the past year. The interview questions can be found in Appendix 2 (available online).
The survey addressed each of the domains identified by Bradley et al. 7 , including QI interventions, data feedback, physician leadership, organizational support for QI, and organizational culture. Quality improvement interventions included use of order sets, clinical pathways, educational programs for physicians and nurses, multidisciplinary teams, reminder forms or stickers used by QI teams, and computer support systems. Data feedback techniques encompassed systems used for collecting and reporting data on hospital-specific and physician-specific compliance to quality measures. They addressed the frequency that reports were generated, the currency of the data in the reports, and what was done with the information in the reports. Physician leadership focused on identifying "physician champions," defined as those with a specific goal and task of improving the quality of care, and determining the roles of the chief medical officer (CMO). Organizational support for QI was assessed by determining agreement to statements indicating support from administration, nursing, and physicians; participation level of physicians; and availability of resources. Organizational culture was also assessed and reflected a broad measure of a hospital organization's environment. Agreement was measured using a five-point Likert scale, where 1 represented "strongly agree", 2 "agree", 3 "neutral", 4 "disagree", and 5 "strongly disagree." Telephone interviews were conducted by Zynx Health investigators using a pre-defined script and protocol. The goal was to interview each hospital's director of quality or performance improvement. If an interview with the director of quality or performance improvement was not possible, then we tried to interview any of the following hospital representatives (in preferential order, following a protocol): associate director of quality or performance improvement, member of either the quality or performance improvement department, or member of quality resource management department. Interviews were conducted between July and October 2007.
Performance and Administrative Data. The survey data were sent to Premier for linkage to administrative data. Premier identified the hospital's performance category (top performing versus bottom performing) and also provided hospital characteristics data, including: mean number of staffed beds, geographic region, urban (population ≥1 million) or rural location (population ≤100,000), teaching status (defined by membership in the Association of American Medical Colleges Council of Teaching Hospitals), profit status, and payer mix. Premier then returned a de-identified, linked data set to the Zynx investigators for analyses.
Premier also provided summary data regarding the mean composite quality scores between top and bottom performing hospitals for the O-CQS and each specific condition of interest.
Statistical Analysis
Percentage reporting utilization of quality improvement interventions was calculated by taking the number of hospitals reporting utilizing that intervention divided by the total number of hospitals interviewed. Differences in hospital characteristics between participating and nonparticipating hospitals were examined. Top and bottom performing hospitals were compared, examining the relationships between performance and the multiple quality improvement efforts of interest. Differences in means were examined using a t-test. Categorical variables were examined using a χ 2 test or a 
RESULTS
Hospital Characteristics
A total of 92 hospitals were eligible for the study and 84 (91%) completed the interview. Survey respondents included 66 directors of quality or performance improvement, one associate director of quality improvement, 14 members of the quality improvement team, and three quality resource managers. Of the nonparticipating hospitals, five refused participation or missed multiple appointments and three were non-responsive to multiple phone calls or e-mails. Of 84 hospitals surveyed, 45 were top performing and 39 were bottom performing. Of the eight non-participants, one was top performing and seven were bottom performing (Fisher's exact, p=0.06).
There were no significant differences in hospital characteristics between top and bottom performing hospitals participating in the study except that a greater percentage of top performing hospitals had a CABG surgery program and that bottom performing hospitals had a slightly higher percentage of Medicaid patients (Table 1) .
Mean Performance Scores
Top performing hospitals' mean overall (O-CQS) and conditionspecific performance scores were significantly higher than bottom performing hospitals in all categories (Table 2) .
Quality Improvement Interventions
The percentage of hospitals reporting utilization of specific QI interventions stratified by top performing vs. bottom performing for each condition of interest is presented in Offering condition-specific educational sessions for physicians and nurses did not significantly differ between top and bottom performing hospitals. The reported use of order sets for AMI, HF, PN, and CABG were relatively high in both top and bottom performing hospitals and did not significantly differ (Table 3) .
Data Feedback
Top and bottom performers generated hospital-specific quality performance reports at similar frequencies (Table 4) . Neither discussion in general forums nor public display of these hospital data was significantly associated with performance.
Physician Leadership
The percentage of hospital chief medical officer's who had the general role of improving quality were not different between top and bottom performers (86.7% vs. 92.3%, p=0.25). However, 
Organizational Support
The mean levels of agreement (5-point Likert scale) to statements on factors related to organizational support for QI were generally similar between top and bottom performing hospitals ( 
Organizational Culture
On the other hand, factors related to organizational culture differed significantly between top and bottom performers (Table 5 ). More top performing hospitals leaned towards disagreeing with the statement, "Coordinating quality care across different departments is difficult to do at this hospital" (mean= 3.53 vs. 2.87, 5-point Likert Scale, p< 0.01). Top performers tended to be neutral (mean=3.49) and bottom performers tended to agree (mean=2.23) that change takes place very slowly at their organizations (p<.01). Top performers were likely to agree (mean=1.84) whereas bottom performers tended to be neutral (mean=3.10) concerning their respective hospitals' propensity to try new activities or policies (p<0.01).
The mean level of disagreement with the statement that their institution tended to assign blame to individuals when something goes wrong was relatively stronger with the top performing (4.51) as compared to the bottom performing (4.05) group (p<0.05).
DISCUSSION
Our study is the first to identify significant organizational factors for improved performance across multiple clinical areas (including AMI, HF, CABG, PN, and THR/TKR) among hospitals participating in a pay-for-performance program. Many aspects of organizational culture and organizational support, quality improvement interventions, including clinical pathways, and physician leadership, such as taking an active role in recruiting condition-specific physician champions, were some of the significant factors distinguishing top performing hospitals in this select group of participants in a pay-forperformance program. Educational sessions and data feedback reports did not distinguish top from bottom performers. Organizational support and culture were associated with being a higher performer. A culture and environment that fosters and cultivates quality among all members of the healthcare team are important features for success. Key to this include nursing staff support for adherence to quality indicators; a willingness to try new QI projects and improve coordination of care; and an quality improvement environment that fosters discussion rather than blame.
However, our study finds that it takes more than culture to improve performance. It also takes resources, akin to what Donabedian 29 describes as the domain of structure in improving healthcare quality. Quality improvement projects, computerized physician order entry, clinical pathways, order sets and physician champions are associated with improved performance, and all require resources to create and maintain. Only of respondents of hospitals that performed CABG, top performers (n=31), bottom performers (n=16). Overall Composite Quality Score (O-CQS), Composite Quality Score (CQS), acute myocardial infarction (AMI), heart failure (HF), and pneumonia (PN), coronary artery bypass graft (CABG), and total hip replacement/knee replacement (THR/TKR)
The significance of organizational support in achieving high quality is consistent with the findings of Weiner et al. 24 in which hospitals with a higher percentage of hospital staff and senior managers participating in QI teams exhibited higher scores on quality indicators. Other research has also found that organizational culture is strongly related to performance. [25] [26] [27] Similarly,
Bradley and colleagues' qualitative 30 and quantitative 7 studies highlight the importance of organizational environment, including administrative support and physician leadership, in improving beta-blocker use in AMI patients. Quality improvement interventions were also related to improved performance. The QI interventions that were significantly associated with higher performance in at least 1 clinical condition included the use of clinical pathways, multidisciplinary teams, order sets, and CPOE systems. A greater percentage of top performing hospitals used clinical pathways for the treatment of four out of five clinical conditions of interest. Other studies found similar associations for specific conditions. Critical pathways for AMI reduced door-to-drug time with thrombolytic therapy, 31, 32 decreased door-to-balloon times for angioplasty, 33, 34 and increased beta-blocker usage. 8, 35 Pathway use was associated with increased use of angiotensin-converting enzyme inhibitors in HF patients, 36 and improved oxygen assessment and timely antibiotic administration in pneumonia patients. 37 Among patients who underwent hip or knee arthroplasty, pathways were known to decrease the use of inappropriate perioperative antibiotics 38 and to lower readmission rate. 39 A greater percentage of top performing hospitals also had a multidisciplinary team with the goal of improving care for AMI and HF. This finding is consistent with findings from other studies, which showed that a multidisciplinary program improves adherence to evidence-based measures. [40] [41] [42] More top performing hospitals used order sets for the treatment of THR/TKR. A difference in order set use was not observed for patients with AMI, HF, PN, or CABG. However, this may be explained by the fact that the baseline rates of order set use for the latter four areas were already high (83.3% to 91.7%), thereby establishing a "ceiling effect." Indeed, the use of order sets was previously shown to improve rates of aspirin administration 8 and beta-blocker prescription 7 after AMI diagnosis, and angiotensin-converting enzyme inhibitor use 9 and other Joint Commission HF measures 10 among HF patients. Another study demonstrated that the use of order sets with "intensive clinical case management" increased the proportion of pneumonia patients who received influenza and pneumococcal vaccinations and smoking cessation counseling.
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A greater percentage of top performing hospitals used computerized physician order entry, although the adoption rates in both groups are still low. CPOE systems in general can be important QI tools. 43, 44 Evidence-based clinical decision support, including evidence-based reminders or standing orders, in CPOE systems have improved ordering rates for aspirin at discharge for patients with coronary artery disease and for pneumococcal and influenza vaccination in eligible patients. [12] [13] [14] Also, implementation of a CPOE discharge tool improved smoking cessation counseling and discharge instruction rates for AMI and HF patients. 15 Finally, physician leadership was associated with higher performance. A greater percentage of chief medical officers in top performing hospitals actively recruited physician champions to improve adherence to quality indicators. Having adequate resources for QI and having the willingness to try new QI activities also typically require support from hospital leadership. This is consistent with other studies emphasizing the importance of physician leadership in implementing strategies for improving quality of care for AMI 7, 20, 21 HF, 21 pneumonia, 22 knee arthroplasty, 23 , and CABG. 19 Data feedback through generation of quality performance reports did not differ between top and bottom performing hospitals. Bradley et al. 7 and Beck et al. 45 previously reported that their data feedback efforts were not sufficient for improving the quality of care in AMI quality care. Others have suggested that a feedback system could be used as a stimulus to initiate QI interventions, which could lead to improved quality of care in AMI. 16 This sentiment was also reflected among experts who evaluated the role of data feedback in improving quality of care for patients with pneumonia 17, 18 and heart failure 10 as well as those who underwent CABG. 19 These findings highlight a potential bottleneck in the continuous quality improvement cycle where the cycle may be stalled at the reporting data step or differences in how the data is used in formulating quality improvement action(s).
LIMITATIONS
There are several limitations of the study that should be considered. First, the participants are a select group of hospitals that voluntarily chose to participate in the pay-forperformance program. This select group of hospitals might have implemented more QI strategies in their institution than other hospitals not participating in a pay-for-performance program. A future study may extend this comparison to hospitals not participating in a pay-for-performance program. Next, the survey of QI efforts was based on information provided by hospital representatives who were not blinded to their hospitals' performance rankings. Recall bias might have led top performers to elaborate more on their QI efforts. Also, a Hawthorne effect might have led some participants to provide responses more on what they believed was correct versus what actually happened at their institution. Moreover, the survey relied on a single informant per institution; recall or information bias may find that actual institution strategies or processes may differ. However, by attempting to speak with the quality or performance leader of each hospital, we attempted to survey the person likely to be most familiar with the quality initiatives of his or her institution. Rigid definitions of EMR and CPOE were not explicitly stated during the interview; they were dependent on the hospital respondents' self-report. Another limitation of our study is the sample size. Our sample size is not large enough to control for potential confounders. Many of the hospital characteristics did not differ significantly, so caution must be exercised in drawing causal inferences between QI interventions and performance. Some of the statistical associations may be potentially spurious ones among multiple comparisons. The relationships should be further examined in a much larger cohort of hospitals. In addition to sufficient sample size, future studies should collect detailed hospital information, such as financial status, and patient information, including sociodemographic information, to account for other areas of potential confounding. Finally, the temporal relationship between performance measurement and the survey of hospitals does not allow us to make causal inferences or study how these characteristics or strategies predict performance; our results are hypothesis generating. Surveys were conducted during the summer and fall of 2007 and were meant to reflect efforts "implemented in the past year." Some of the quality improvement efforts reported may have been more recently implemented and would not be reflected in the year 2 performance scores. Further performance data in subsequent years would help future work to clarify whether differences in the quality improvement strategies lead to differences in performance. This subsequent data will also clarify the stability of the performance scores over time. Since the completion of our analysis, year 3 data of the demonstration project (October 1, 2005 through September 30, 2006; data released June 2008) have been released. There is a high correlation of the composite quality deciles, overall and condition-specific, between year 2 and year 3 in our study sample (Appendix 4, available online). However, the time lag limitation remains.
CONCLUSIONS
Multiple organizational factors remain important in optimizing clinical care. Many aspects of organizational culture and organizational support, quality improvement interventions, including clinical pathways, multidisciplinary teams, order sets, and CPOE, and physician leadership, such as taking an active role in recruiting condition-specific physician champions, distinguish top performing hospitals in a pay-forperformance program. Educational sessions and data feedback reports did not distinguish top from bottom performers. Future research should focus on whether these organizational characteristics and strategies lead to improved performance and whether strategies differ in settings with and without payfor-performance incentives. These steps will help guide two important future health care system goals, improving the quality of medical care and improving the value of our health care system.
